Mannose 6-phosphate/insulin-like growth factor 2 receptor (M6P/IGF2R) variants in American and Japanese populations.
M6P/IGF2R encodes a multifunctional protein involved in lysosomal enzyme trafficking, fetal organogenesis, tumor suppression, and cytotoxic T cell-induced apoptosis. M6P/IGF2R is imprinted and expressed only from the maternally inherited allele in marsupials and rodents. In contrast, humans were initially reported to differ from the imprinted mammalian orders by not having an imprinted M6P/IGF2R; however, some studies now suggest M6P/IGF2R imprinting may be a human polymorphic trait. Mutational and functional evidence are consistent with M6P/IGF2R also being a tumor suppressor in human colon, liver, lung, breast, and ovarian cancers. M6P/IGF2R expression is also pathologically downregulated following mammalian in vitro embryo culture, resulting in fetal overgrowth and "large offspring syndrome." Therefore, the M6P/IGF2R imprint status in humans is an unresolved question that critically impacts upon biological issues ranging from human cancer predisposition to evolution. Attempts to further characterize the imprint status of human M6P/IGF2R and loss of heterozygosity at this locus in cancer have been hindered by a lack of readily usable polymorphisms. To facilitate these genetic analyses, we have screened American and Japanese populations for M6P/IGF2R single nucleotide polymorphisms (SNPs). We have identified nine novel SNPs intragenic to human M6P/IGF2R, and have described experimental conditions for their optimal use. Three identified amino-acid variants in the M6P/IGF2R ligand-binding domains may be under selection in humans.